Aims. We report a case of multi-recurrent herpes zoster in a 53-year-old Caucasian woman treated repeatedly at the Faculty Hospital Hradec Kralove, Czech Republic over the years 2009 -2011. Methods. Specific PCR methods targeting single nucleotide polymorphisms (SNPs) in open reading frames (ORF) 38, 54 and 62 were utilized to determine vaccine or wild type varicella-zoster (VZV) strains followed by SNPs analysis using two amplicons in ORF 22 and/or ORF 21/ORF 50. Additional genotyping in ORF 1, 6, 9 and 28 was subsequently performed due to the unusual results.
INTRODUCTION
Varicella zoster virus (VZV) -a member of the family herpesviridae, is a highly contagious pathogen. Humans represent the only known reservoirs for VZV (ref. 1 ). The virus is easily spread among people through airborne particles, droplets in exhaled air and fluid from blisters or sores. The virus can be also transmitted indirectly by contact with clothing or other items exposed to open sores.
Primary VZV infection in humans results in chickenpox, which has characteristic clinical manifestations 2 . Secondary VZV infection manifests as herpes zoster (HZ), and is caused by the reactivation of dormant virus in the dorsal root ganglia following primary VZV infection. Zoster can occur at almost any age. It is more frequent in older people with its peak occurring between the age of 60-70, but is not uncommon in immunocompromised and even normal children 3, 4 . HZ often presents as painful vesicular rash, which is often unilateral and limited to a single dermatome 3, 5 . The epidemiology of VZV infection varies geographically 6 . Virus displays marked seasonality in temperate climates, and infection is nearly ubiquitous by the age of 20. For no clear reasons, seasonality does not occur in tropical countries, and a larger proportion of people enter adulthood uninfected by VZV (ref. 7 ). Several studies have demonstrated a distinctive geographic distribution of the major VZV genotypes aligning with cool versus warm climate regions of the globe 6 . It is unclear whether the strain distribution is actually driven by climate or/and other factors, such as immigration patterns [7] [8] [9] .
A detailed study of the VZV genome using different genotyping methods leads to better understanding of VZV epidemiology by the means of determining VZV variability 6 . In the context of a vaccination program, information on VZV variation would enable us to differentiate individual strains of VZV, facilitating the identification of the source of VZV outbreaks. Studies utilizing genotyping of VZV based on sequence variations in ORF 21, ORF 22, ORF 50 and other discrimination methods, which utilize the markers in ORF 38, ORF 54 and ORF 62, led to a categorization of VZV. Thus, utilizing these markers, the VZV strains can be categorized as vaccine or wildtype strains and the wild-type strains can be subsequently differentiated into distinct genotypes such as E1 or E2 (European), J (Japanese) or M1 -M4 (mosaic) (ref. 7 ). The E genotypes are the most prevalent genotype in the United States, Canada, Europe, and eastern Australia. The J genotype is typically found in Japan and Asia.The M genotypes are prevalent mostly in tropical countries, including Panama, Costa Rica, Barbados, Sudan, New Zealand, western part of Australia [7] [8] [9] .
CASE REPORT
A 52 year old Caucasian women was examined (visit 1) on July 2009 at the Department of Dermatology, Faculty Hospital in Hradec Kralove with unilateral papulovesicular exanthema on the extensor site of the left thigh shortly after meniscus surgery. The eruption was preceded by severe burning sensation and pain. The diagnosis of herpes zoster was made and treatment by Acyclovir 800 mg every 4 h, five times a day per os was recommended. Topically Endiaron paste (Cloroxinum 1.5 g (5%)) was applied to dry skin and to prevent secondary bacterial complication. The patient had no history of contact with varicella or herpes zoster at all. Lab tests were performed and the only unusual result showed higher value of ESR(16/38) and also a higher value for absolute number of neutrophils (7.72 10 9 /l). On November 2009, the patient presented again with an acute skin blister eruption localized on the right lateral aspects of the neck region ( In February 2010, the third attack of herpes zoster was diagnosed (visit 3). This time the lesions were localized periorally and on the left part of the chin. The papulovasicular rash was associated with fatigue, subfebrilia 37.6 ºC and with chills, but no history of stress or other disorders preceded the skin lesion formation. Again, no history of varicella or herpes zoster contact was confirmed. Standard therapy by Acyclovoir 5x800 mg orally was initiated with the addition of topical DermoChlorophyl gel to support the epithelization process in erosions following rupture of blister roofs. The swab to obtain material for the sequential analysis of VZV genome was performed again. Again the only unusual laboratory values were a higher ESR (13/36).
In the second half of April 2010, another papulovesicular formation localized in the right supraclavicular region and band-like erythema anterior to the right auricle and right lateral neck region appeared (visit 4). The patient suffered from severe pain with right ear propagation reaching a maximum in the erythematous region of the right musculus sternocleidomastoideus. Paresthetic feelings were localized to the right supraclavicular region. Fatigue, weakness and nausea with chills preceded the rash. Noroviral infections were presented at the workplace during the time of the development of skin lesions. Body temperature (axillary) was 36.6 ºC. The therapy by orally administrated Acyclovir 800 mg every 4 h, five times daily, for five days was initiated and followed by prophylactic doses of 2x400 mg daily for about 2 months, then 200 mg daily till the next visit of the patient due to new skin eruptions in September 2010. In addition 1% Rivanol in shaking mixture and Endiaron paste (Cloroxinum 1.5 g (5%)) were applied topically. Vitamin B12 1000 i.m. was indicated for supportive care. A swab specimen for VZV genome analysis was obtained from the lesions again. Laboratory tests showed again higher levels of IgM (0.37 g/l) and higher number of leucocytes (WCC 11.26 x 10 9 /l). Next, the patient presented with a very mild papular exanthema in the right preauricular region in September 2010 (visit 5). A severe headache with intensive pain propagation into pre-and retroauricular regions was reported by the patient one week before skin symptoms developed and were treated by NSAID (Ibuprofenum). The stress reported by the patient lasting more than 3 weeks before skin involvement could have been regarded as the triggering factor. No history of chill or frozen sensation was associated with this exanthema. Body temperature was 36.6 ºC. The standard management An unusual case of multi-recurrent herpes zoster (HZ): a case report for HZ with Acyclovir 5x800 mg was started again and subsequent prophylactic treatment 800 mg (2x400 mg) of the same drug daily for one month was recommended. Biochemistry was analyzed twelve days before the first skin symptoms developed with normal results and total reactive protein was in the normal range (2.2 mg/l). Anti VZV IgM antibodies were found negative, whereas IgG were positive -45.1. The value of leucocytes was higher (9.97 x 10 9 /l). Otoscopy examination revealed no involvement of the ear structures.
MATERIAL AND METHODS
Material from clinical specimens (visit 2, 3 and 4) of vesicular fluid was collected onto cotton swabs and air dried. DNA samples from these specimens were isolated using MagNA Pure LC machine (Roche Molecular Biochemicals, Madison, WI). Further analysis was perfomed as described below and all the ORF sequences analyzed are shown in (Fig. 2) . The LightCycler real-time PCR hybridization probe-based assays to detect VZV (PCR) and genotype (melt curve analysis) VZV strains based on the presence or absence of a BglI, PstI restriction sites within ORF 54, 38 and 62, respectively were used. BglI and PstI was used for classification of global VZV genomic variance; SmaI and MspI markers distinguish wild type VZV strains from Oka vaccine strains 8, 10, 11 . PCR amplifications of the ORF21 -502 bp target region, ORF22 -447 bp target region, ORF50 -514 bp target region were performed with a GeneAmp PCR System 9700 (Applied Biosystems, Carlsbad, CA) using 5 μl of DNA extracted from skin lesions of the patient. PCR products were separated on 4% precast gradient polyacrylamide gels prestained with ethidium bromide (Invitrogen) and visualized under UV irradiation alongside a 100-bp ladder (Invitrogen) [7] [8] [9] 11, 12 . Similar methods were used for multi-locus DNA sequence analysis at ORF 1,6, 9 and 28. All genomic loci refer to the published sequence for the Dumas strain (Genbank accession #9625875). The sequences of primers and probes were described and published previously [6] [7] [8] [9] 11, 12 . Automated DNA sequencing was performed using the Genomelab GeXP (Beckman Coulter, Fullerton, CA) according to the manufacturer's instructions. Primary DNA sequence assembly and analysis were performed with BioEdit Sequence Alignment Editor (www.mbio.ncsu.edu/BioEdit/bioedit.html programs), and the sequences was compared with that of VZV strain Dumas (GenBank accession #9625875) in order to locate SNPs.
RESULTS
Each clinical specimen obtained from patient's visits 2, 3 and 4 was at first confirmed to be PCR positive for the wild-type VZV. None of the VZV isolates from this patient carried any of the vaccine-associated markers. Further genotyping effort based on previously published 447-bp amplicon in ORF 22R1(ref. 8 ) plus variation in targeted SNPs in either ORF 21 or ORF 50 (ref. 8, 9 ) categorized VZV wild-type strains to different wild-type genotypes of VZV (ref. 9) . Swabs were positive for M2 strain on the basis of genotyping data for ORF 22 and for E1 strain as the result of genotyping ORF 21 and ORF 50. We performed additional genotyping for ORF 1, 6, 9 and 28 for each clinical specimen. The results showed the sequences in ORF 1, ORF 6 and ORF 28 to be characteristic for M genotype, more specifically M2 (on the basis of ORF 28) and sequences in ORF 9 as E genotype 12 . All swabs from each individual skin lesions contained this identical pattern of a variant of wild-type VZV strain. Mozaic M strains are typically found in tropical countries and European E strains are typical for VZV isolates in Europe 2, 6, 7, 9 . This is the first finding of this kind of strain in the Czech Republic. However, only a small number of clinical samples have been analyzed to date in this country 2,7,9 and therefore there may be others circulating in the population.
Due to the atypical course of recurrent herpes zoster we analyzed in detail other anamnestic data in this patient. The entire set of laboratory data from immunological, haematological and biochemistry tests were analyzed as well and are displayed in (Table 1-3) . Interestingly, a broad laboratory screening did not show any defect of the immune system. As mentioned above, the patient was a 53 year old Caucasian woman treated for atopic dermatitis since 1994. Clinically she was diagnosed as a late form of atopic disorder with symptoms involving 
